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AMENDMENTS TO THE CLAIMS

The listing of claims will replace all prior versions, and listings, of claims in the

application:
Listing of Claims:

: Claim 1. (Currenlly Amended) A channcl  estimation device  comprising:
weighting factor generaling mmeans for generating weighting factors for weighting an'q
averaging pilot symbols, which arc time multiplexed with a control channel, which is par:'allel
- multiplexed with a data channel; and
" “channel ostimation value calculaling means for weighting and averaging said pil(:n
synibols using sajd weighting factors and caleulaling a channcl cstimation value of data symbols
" ofsaid data channel, |

wherein said, weighting factors are determined aceording to the positions of said pifot

symbols in the slots af said control channel. !

s Claim 2, (Oviginal) ~ The channel cstimation device as claimed in claim 1,
wherein said weighting faclor gencrating means gencrates weighting factors to be used for
weighting and averaging mean values of the pilot symbols in a plurality of slots of said control

channel, and said channel estimation value calculating means weights and averages the mcan

[ !

w “Values of said pilot-symbols using said weighting factors and calculales the channel estimation
. +value of the data Symbo'ls of said data channel,
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Claim 3, (Cancelled),

Clain 4. (Previously Presented) The channel cstimation device as claimed i:n '
clsim 1, wherein said weighting factor gencrating means divides the data symbols in the slots of '.
suid data channel into a plurality of data symbol sections, sclects the pilot symbols appropriate
for caleulating (he channel cstimation value of the dala symbols in cach of the data symbol
scetions, and generates the weighling factors to be uscd for weightling and averaging the pilot '
syinbols; and said channel estimation value calcutaling means takes weighted average of said '
' ‘ . pilot symbols using said weighting factors and caleulates the channel cstimation value of the data -

syinhols of cach of [he data symbol sections.

Claim 5, (Currently Amended) [[The]] A channel cstimation device as-elaimed-in

elabm 4 cotnprising;

weighting factor generaling means for generating weighting factors for weighting and

averaging pilot symbgls, which are time myltiplexed with a control channel, which is parallel .

..... o o e

muliplexcd with a data channel; ond

channgl _estimation value calculating means for_weighting and averaging said pilot

symbols nsing said weighting faclors and calculating a channel estimation value of data symbols "

of said data chaonel,

wherein said weighting factor gencrating means divides the dala symbols in the slots of

said daty channel into a plurality of data symbol scctions, selects_the pilot symbols appropriate |

v cileulating the channel eslimation_value of the data symbols_in_each of the data symbol
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scelions, and generates the weighting factors to be used for weighting and averaging the pilot

syimbols; and said channel estimation value calgulating means takes weighted average of said

o rerrims

pilot symbols using said weighting factors and calculates the channel estimation value of the dafa

symbols of cach ol the data symhol sections,

wherein in order to calculate the channel estimation value of the data symbols of the last
data symbal scction of the i-th (i: integer) slot and to calculate the channel estimation value c:;l‘
the data symbols of the first data symbol section of the (i+1)-th slot, said weighting faotor
generating means sclects the samie pilot symbol and generates the weighting factors (o be usc:d

for weighting and averaging the pilot symbols.

Claim 6. (Currently Amended) The channcel estimation device as claimed in aﬁy
| ong of elaitns claim 1, furlher comprising:
fading frequency decision means for deciding the fading frequency bascd on an innér
product value of said pilot symbols; and ¢

factor altering means for altering the factors that are uscd in taking said weighted average

according lo the fading frequency decided by said fading frequeney decision means.
Claim 7, (Currently Amended) The channel estimation device as clainied in any
one-of-claims claim 1, wherein a transmission ratc of said data channel differs from the

transmssion rate of said control channel.

R © Claim 8. (Currently Amended) A demodulation device comprising:
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weighting factor gencrating means for generating weighting factors to be used for’
wuighling wnd averaging pilot symbols being time mulliplexed in a control channel that was
pamhcl multiplexed logether with a data channel;

channel estimation valuc calculating means for wcighting and averaging said pilot
syribols using said weighting factors and for calculating a channcl estimalion value of data
symbols of said data channel; and

channel variation compensaling means for compensating channel variation of said data

symbols using the channel estimation value calculated by said channcl esthmation valic

calenlaling means,

wherein said weiphting factors arc determingd according to the positions of said pilot
syrbhols i the.slots of said control chapnel,

Claims 9-17. (Cancelled).

Claim 18. (Currently Amended) A channel estimation deviee for calculafing a,
channel estimation value of data symbols using pilot symbols in a channel in which said data
symbols and said pilot symbols are time multiplexed, said channel estimation device comprising:

weighting factor generating means for dividing data symbols in a slot of said channel into
a plurality of data symbol itervals, sclecting pilot symbols suitable for calculation of a channel
cstimation value of data symbols during each data symbol interval and generaling weighting

fuctors for weighting and averaging said pilot symbols; and
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channel estimation valuc calculating means for weighting and averaging said pilot
syinbols using said weighting fuctors and calculating a channcl cstimation value of data symbols
during each data symbol interval,

wherein_said weiehting factors are determinedd according {o_the positions of said pilot

symbols in the slots of said control channel.

Claim 19. (Currently Amended) [[The]] A channel estimation device as—claimed—in

elaim—18 for colculating a channel estimation value_of data symbols using pilot symbols in a

channel in which said_data symbols and said pilot symbols_arg time multiplexed. said_chanael

estimation, deyice comprising;

weighting facior generating means for dividing data symbols in a slot of said channel info

a.porality ol data_symbol infervals, selecting pilot symbals suitable for caleulation of a channclt

extimation_valug of data symbols_during cach dala symbol interval and gencrating weighting

{factars for weighting and averaging said pilot symbols; and

channel_cstimation value calculaling meuns_for weighting and averaging said pilot

symbols using said weighting [actors and calculating_a channel estimation value of data symbols

dwing cach data symbol interval,

whercin in order to calculate the channel estimation value of the data symbols in the Just
dita symbol scelion in the i-th (it integer) slot and to calculate the channel estimation value qr
the data symbols of (he first dala xymbol scction in the (i+1)-th slot, said weighting faélur
penerating means scleets the same pilot symbol and generates the wei ghting factors 10 be used

for weighting and averhging said pilot symbols.
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Claim 20. {(’reviously Presented) The channcl cstimation device as c[aime& n
claim 18, wherein said weighting factor gencrating means generatcs the weighting factors to bgﬁ
usvd for weighting and averaging mean values of tho pilot symbols for each of the plurality of
slois of said channcl, and said channel estimation valuc calculating means takes wcighted'
avirage of the mean values of said pilot symbols using said weighting factors and calculates the

clizmnel estimation value of the data symbols in each of the data symbol scctions.
Claim 21. (Cancelled).

Claim 22. (Currently Amended) The channel cstimation device as claimed in sny
one¢ aF claims cluim 18, further comprising:
fading frequeney decision means for deciding the fading frequency based on the inner

produet value of said pilot symibols; and

factor altering means for altering the faclors to be used for taking said wcighied‘

averaging according lo the fading frequency decided by said fading frequency decision mcans.

Claim 23. (Currently Amended) A demodulation device comprising;

weighting factor generating means for dividing data symbols in the slots of a channel im'p
which the data symbols and pilot symbols arc time multiplexed into a plurality of duta symhc;!
sections, sclecting pilot symbols appropriate for calenlating the channel estimation value of the
data symbols in ciich of the data symbol scetions, and generating the weighting lactors to be nscd

Fnr \m:ghhng and avcl.\gmg s.nd pl]Ol symbols;
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channel eslimation valuc calculating means for weighting and averaging sai.d pildt
symibols using said weighting factors and calcolating the channcl cstimation valuc of the data
syrbols in cach of data symbol scctions; and

channel variation compensating means for compensating channel variation of said data
syuibols using the channel cstimation value calculated by said channel estimation value
caleulating means,

wherein said_weighting fuclors_are determined according to the positions of said pilot

symboels in the slots of said control channel.

Claims 24-32. (Canccllcd).

Claim 33. (Currently Amended) A channel estimation device that caleulales
channel estimation value of data symbols of a dala channcl using pilot symbols of a pilot chann{al
which is paraliet mulliplexed with snid data channel, said channcl cstimation device comprising:

weighting faclor geveraling means for dividing data symbols in said channel into a
plurality of data symibo! intervals, sclecting pilot symbols suitable for caleulation of a éhannulzl
estimation value of data symbols during cach data symbol interval and generating weighting
Mclors for weighting and averaging said pilot symbols; and

channel estiration value calculating means for weighting and averaging said pilot

symbols using said weighling factors and caleulating a channel estimation valuc of data symbols

‘dueing cach data symbol interval,

wherein, said, ;weighting factors arc determined according to the positions. of said piliat

symhols in the slots of sajd control channel.
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Claim 34, (Original) The channel estimation device as claimed in clai'm 33,
whergin said weighling factor gencrating means generates the weighting factors to be used R;r
weighting and averaging mean values of the pilot symbols in each of a plurality of sections in
saidl pilot channel, and said channel estimation valuc calculating means takes weighted averaée
of the mcan values of said pilol symbols using said weighting factors and calculates the channel

estimation valuc of the data symbols in euch of the data symbol scctions.

Claim 38. (Previously Presented) The channel cstimation device as claimed in
¢laim 33, furlher comprising:

fading frequency decision means for deciding the fading frequency based on the mner
product value of said pilot symbols; aud

factor altering means for altcring the faclors to be used for taking said weighted averape

acsording to the fading frequency decided by said fading frequency decision means.

Claim 36. (Currently Amended) The channcl cstimation device as claimed in any
ohd-of-claims claim 33, wherein a transmission rate of said data channel differs from the

transmission tate of said pilot channel,

Claim 37. (Currently Amended) A demodulation device comprising:
weighling (actor generating means for dividing data symbols of a data channel into a

plusality of dala 'symh'ol sections, scleeting pilot symbols of a pilot channel (hat was parallal

multiplexed together with said data chaonel, appropriate for calculating the channel estimation
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valte ol the data symbols in each of the data symbol scctions, and generating weighting facio;ﬂs
to boused for weighting and averaging the pilot symbols; I

+ channel estimation value calculating means for weighting and averaging suid pilot

symbols using said weighting factors and calculating the channel cstimation value of the dn:la
symbols of cach of the data symbol sections; and i

channcl varialion compensating means for compensating the channel variation of smd

data symbols using the channel cstimation value calculated by said channel estimation valic

coloulating incans,

wherein said wejehting_factors are determined according to the positions of said pilot

symbols in the slots of said control channc).

Claims 38-46, (Cancelled).

Claint 47, (Currently Amended) A method for estimating a channel, comprising thsc
gleps of; !
generating weighting factors 1o be used for weighting and averaging pilot symbols bcing;
time multiplexed in a eontro! channel that was paraltel multiplexed together with a data channel;
©oauid
averaging said pilot symbols using said weighting factors and calculating a channcl

estimation value of data symbols of said data channel, '

wherein_said, weighting factors are_delermined according to the positions of said pilét

!
-

syibols in the slots of suid control channcl.
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Claim 48. (Cancelled).

Claim 49, (Currently Amended) A channel estimation method for calculating a
channel cslimation value of data symbols using pilot symbols in a channel in which said data
symbols aud pilot symbols are {ine multiplexed, coraprising the steps of: ‘

dividing the data symbols in the slots of said channel into a plurality of data symbol
seutions, scleeting the pilot symbols appropriate for acquiring the channcl estimation value of (he
data symbols in each of the data symbol scetions, and generating weighting factors to be used for
weighling and averaging the pilot symbols; and

weighting and averaging said pilot symbols using said weighting factors and calculati‘ng

the channcl estimation value of the data symbols in cach of the data symbol scctions,

whercin said woighting faclors are_determined according 1o the positions of said pilol

.....

Claim 50. (Cancelled).

Claim 51. (Currently Amended) A channel cstimation method for calculaling:'a'
chavinel eslimation vahsc of data symbols of a data channcl using pilot symbols of a pilot channel
that was paralle! multiplexed together with said data channel, comprising the sleps of:

dividing the dala symibols of said data channel into a plurality of data symbol sections,
sclegting pilot symho]g appropriate for caleulating the channcl cstimation value of the data’

" symbols in’ caich "of (he dala symbol scctions, and generating weighting factors to be used for
weighling and averaging the pilot symbols; and
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weighting and averaging said pilot symbols using said weighting factors and calculating

the channel cstimation valuc ol the data symbols in cach of the data symibol scctions,

—— e P e 2 0

syrbols in the slols of said control channel.

e S e e

Claim 52, {Cancclicl).

Claim 53, {Original) A demodulation device comprising:

channel cstimating means for deriving N (N is natural number greater than or equal to
iwo} in number of channel estimation values by weighted averaging of pilot signals in time using
N in number of weighted sequences;

compensaling means for compensating data scquences wsing said respective channel
estimation values;

RAKY: combining means for RAKE combining respective of said N data sequences afler
compensation; and

reliability judgment means for selecting one data sequence having highest reliability fron%

said N dala sequences after RAKE combination.

Claim 54, (Originaly A demodulation device comprising:
channel estimating means for deriving N (N is natural number greater than or equal 1o
two) in number of channel estimation values by weighted averaging of pilot signal in time using

N i number of weightod sequences for data scquences of predetermined frame number;
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t

compensating means for compensating data sequence using said respective channc]
ics!imalion valucs;

RAKE combining mcans for RAKE combining of said N data scquences aficr
;(:mnpcnsation; and '
) reliability judgment mcans for selecting N' (N": natural number, N' < N) in munbc,r of
!

fwciy;hting sequences from said N data segnence after RAKE combining and sclecling one data
:wuqucncc having the highest reliability from N data sequences,

sclection of said N' weighting scquences being performed per a predeterinined period, for

}cmnining data scquences uitil performing said reliability judgment again said ¢hanncl

Estirmation means deriving N' channel estimation value by weighted averaging in time using N"

weighting sequences, said compensating means compensating data sequences using N clmnnr.l'

';.,s(un'mon values, suid RAKIE combining mcans RAKRE combining respective of N' dam'

quumc:.s after compensation, and said reliability judgment means selecting one data sequence

h aving the highest reliability from said N' data sequences.

Claim 55. (Currently Amendedt) [[The]] A demodulation device as—e&aimed-ha—elaiﬁ}

§3 0r-54 conprising;

; . - .
channel estimating means for deriving N (N_is vatural number greater than or equal o

Iwo)in gumber of channel estimation values by weighted averaging of pilot sienals in time using

Noiunumber of weighted sequences;

; ._cmnpgn,sggljgg_ means_for compensating data sequences using said respective channel

: ¢stiniation values;

s
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RAKE combining means for RAKE combining respective of said N dati segucnces afler

conpensation; and

reliability judgment means_for sclecting one data sequence having highest reliability from
sid N dita sequences aficr RAKE combination,
wherein said rcliability judging means for judging reliability of said data sequence
COMmPriscs:
error-correelion decoding means for performing emor-corection decoding of the
data sequence allor said RAKE combination;
CRC (Cyclic Redundancy Check) bit extracting means for extracting CRC bits
added to said data sequence;
CRC decoding means for decoding the CRC for said data scquence;
frame crror delecting mceans for detecling the presence or absence of a frame crror
based on a decoding result of said CRC;
numbet-of-lrame-emror counting means for counting said number of the frame
croys in a previously-determined measuring time; and
weight scquence and data sclecting means for sclecting the weight sequence
having high reliability and the data sequence that is demodulated using the weight

scyuence so sclected based on said counting result of the frame errors.

Claim 56. (Currently Amended) [[The]] A demodulation device as claimed—in-claim .

SFar-54 comprising:

Page 15 of 34
PAGE 24/43* RCVD AT 11/18/2005 4:56:32 PM [Eastem Standard Time] * SVR:USPTO-EFXRF 6/27 * DNIS:2738300 * CSID:8013281707 * DURATION (mm-ss):14 56



NOV-18-2005 FRI 03:03 PM WORKMAN NYDEGGER FAX NO. 8013281707 .P.

Appl:cationt No. 09/701,705 -
Amgttment “A™ dated Novenher 38, 2008 :
Repty to Office Action triled Angust 30, 2005

channel_estimating ieuns for deriving N (N is_patural number preater than or equal o

two) in jumber of channel cstimation values by wcighted averaging of pilot signals in time using

DNin number ol weiphted sequences;

compensating_means_for_compensaling datla_sequences using said respeclive _channel

cstimation values;

RAKE combining means_for RAKIZ combini ing respective of said N data sequences afier’

compensation; and

reliability judgment means for

elecling one data scquence having highest reliability from

said N data sequences after RAKE _combination,

whercin said rehability judging means for judging rcliability of the data sequmcu_
= compriscs:
error-corrcetion decoding means for performing error-correction decoding of the
data sequence afler sajd RAKE combination; o
likelibood information extracting means for extracting likelihood informatic.m that
is calculated wikn percforming the error-correction decoding of cach of the data
sequences;
likelihood averaging means for averaging said extracted likelihood informﬂtio_n
for a previously-determincd mceasuri ng time; and
weight sequence and data sclecting means for sclecling the weight sequence
) having high reliability and the dala scquence that is demodulated using the \;/éiglli

sequence so seleeted based on said averaged likelihood information.
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Claim 57. (Currently Amendcd) [{The]] A demodulation device as-claimed-in-clain

A3 0r-54 comprising:

channel _estimaling means for dedving N (N is natural number preater than or equal to

estimation values;

RAKE combining incans for RAKE combining respective of said N data sequences afler

gh AL AL

compensation; and

A

reliability judgment means for selecting one data sequence having highest reliability from :

said N dala sequences after RAKE combination,

wherein said rcliability judging means for judging reliability of the data sequcncc‘
comjriscs:

clectrie power calculating mcans for calculating clectric power of cach of the dnt:;
scquences afler said RAKE combination;

clectric power averaging means for averaging sajd calculation result of the
cleetric power for a previously-determined measuring time; and

weight sequence and data selecting means for selecting the weight sequence
having high reliability and data sequence that is demodulated using the weight sequence

so selecled based on said averaged clectric power.

Claim 58, . (Cwrently Amended) [[The)] A demodulation device as-elaimed-in-clkim

.+ 53-61-54 comprising;
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channel estimating means for deriving N (N_is natural number grealer than or equal to

iy _) in number of channel estimation valucs by weighted averaging of pilot signals in time using

N.in number of weighted sequences:

sompensating means for compensating data_scauences using said respective channel

cstimation values;

RAKE combining mgpng for RAKE, combining respective of said N data sequences after

reliability judgment ineans for selecting one data sequence having highest reliability from

saitl N data sequences afler RAKE combination,

wherein said relinbility judging means for judging reliability of the data sequence
< gomprises;

signal-to-noise ratio(ratio of a signal power to a noisc power) calculating means
for caleulating a signal-lo-noise ratio of each of the data sequecnces after said RAKE
combinalion;

signal-to-noise ratio averaging means for averaging the calculation result of suid
signal-to-noise ratio for a previously-determined measuri ng time; and

weight scquence and data sclecling means for sclecting the weight sequence
having high reliability and the data sequence that is demodulated using the weight

sequence so scleeled based on said averaged signal-to-noise ratio.

Claim 59, {Cwrently Amended) {[The]] A demodulation device as-elaimed-in-elainy .

it 53 or-84 comprising:
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channel estimating means for deriving N (N is natural number greater than or equal lo

fwo),in number of chiannel estilation values by weighted averaging of pilot signals in time using,

N in nuniber of weighted sequen

compensiting. rgans for_compensaling data_sequences using said respective channe

gstimation values;

RAKE combining means for RAKE combjining respeclive of said N data sequences afier

coimpensation; and

, reliability judgment menns for selecting one data sequence having highest reliability from

' said N dala scquences afler RAKE combination,

whercin said reliability judging mcans for judging reliability of the data sequence
ConIpLises:

error-correction decoding means for performing error-correclion decoding of 1hé
data sequence alter said RAKE combination;

CRC bit extracting means for exiracting CRC bits added to said data sequence;

CRC decoding incans for decoding the CRC for said data sequence;

frame crror detecting means for delecling the presence or absence of a frume crror
based on a decoding result of said CRC;

nuber-of-frame-crror counting mcans for counting the nuwmber of said frame
Grrors n a previously-detennined measuring timce;

likelihood information extracting means for extracting likclihood information that .
is caleulatet when performing crror-correction decoding of cach of (he data scquences;

]tl\nhhuod d\umz,lmv mecans for averaging said extracted likelihood information

for a ptcvmm]y-(lt,lcnmncd mieasuring time; and
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weight sequence and data selecting means for sclecting the weight sequence
baving high reliability and the data scquence that is demodulated using the weight
scquence so selected based on said counted number of frame crrors of the plurality of

dala sequences and said averaged likelihood information.

Claim 60. (Currently Amended) {[The]] A demodulation device as- claimed-in-elainm

chaunel cstimating meyns for deriving N (N is natural number greater than or cqual {o

iwo) in number of channel estimation values by weighted averaging of pilot signals in time using

N in number of weighted scquences:

=

' RAKE combining means for RAKE combining respective of said N data scquences afler

cowpensation; and

reliability judament means for selectine one dala sequence having highest reliability fro;'n
said N data sequences after RAKL combination,
wherein said reliability judging means for judging reliability of the data scqucnée
comprises:
error-correction decoding means for performing eror-correction decoding of the
data sequence afler said RAKLE combinalion;

CRC bit extracting means for extracting CRC bits added to said data scquenee;

CRC (lr:codiﬁg'mcuns for decoding the CRC for said data scquence;
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frame ervor delecting means for detecting the presence or abscnce of 2 frame emfnr
bascd on a decoding result of said CRC; '
numbcer-of-frame-error counting mcans for counting said number of the frame
¢rrors in a previously-dctermined measuring time; |
clectric power calewlating means for calculating electric power of each of the data
scquences afler said RAKE combination; ]
clectric power averaging means for avernging said calculation rcsult of th._e
electric power for a previously-delermined mceasuring time; and |
weight scquence and dala selecting means for sclecting the weight sequence
!

having high reliability and the data sequence that is demodulated using the weight

sequence so sclected based on said number of frame errors and said averaged electric .

power.
Claim 61, (Currently Amended) [[The]] A demodulation device as-claimed—n-elaim
$3-0r-54 compriging:

channgl estimaling menns for deriving N (N is natural number greater than or equal 1o

two) in number of chaunel estimation values by weighled_averaging of pilot signals iu time using

Nin number of weighled scquencgs;

gstimation valnes;

RAKL ¢ ombml_rLg meiing_for RAKE combining respective of said N data sequences afler

991nppl.l.ssn.iqsuﬂq
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reliability judgment means for sclecting one data sequence having highest reliability from

saicl N data segnences allgr RAKE combination,

wherein said reliability judging means for judging reliability of the data sequcméc
COMPrises:

ercor-carrcetion decoding means for performing crror-correction decoding of the
data sequence afler said RAKE combination;

CRC bit extracting means for extracting CRC bits added to said data scquence;

CRC decoding means for decoding the CRC for said data sequence;

fiame ervor detecting means for detecting the prescnee or absence of a frame efror
based on a decoding result of said CRC;

: number-of-frame-error counting means for counting said number of the frame

crrors in a previously-detenmined mmeasuring time;

signal-to-noisc rialio calculating means for calculating a signal-to-noise ratio (ralip
of a signal power to a noisc power) of cach of the data sequences afler said 'RAKI:£
coutbination;

signal-lo-noisc ratio averaging means for avcraging the calculation result 'of said
signal-fo-noisc ratio for a previously-determincd measuring time; and

weight sequence and data sclocting means for selecting weight scquence 'havin:g'
high reliability and the data sequence that is demodulated using the weight scquence so

sclceted based on said number of frame crrors and said averaged signal-to-noise ratio.

Claim 62, (Original) A demodulation device comprising:
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channel estimating moans for weighted averaging of reception pilot signal using a

. Pharalily of weighting sequences and deriving a plurality of channel estimatjon valucs;

e -,

demodulating means for inpulling data scquences and outputting a plurality of
demodulated data sequenges using said plurality of channel estimation valucs; and

reliability judging meuns for sclecting one demodulated data by making judgment of

. teliability of said plurality of demodulated data sequences.

Claim 63. (Original) The demodulation device as claimed in claim 62, whercin
said reliabilily judging means comprises selecting means for selecting predctermined

number of the weight sequences (rom among said plurality of weight scquences based on a

judgmenl result of reliability of said plurality of demodulated data scquences, and

said demodulating ineans performs the demodulation using only said predctermined

nurnber of the weight scquences, when said predctermined number of the weight scquences were

selected,

Claim 04, {Previously Presented) The demodulation device as claimed in any

one of claims 53, 54 or 62, wherein said pilot signals arc time multiplexcd in a control channel

+thai was parallel multiplexed together with a data channel in which said data sequence is

containgd.

Claim 65. (Previously Presented) The demodulation device as claimed in any

Yangof claims 53, 54 or 62, wherein said pilot signals arc time multiplexed in onc channel

Hogether with said data scquence.
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Claim 66. (Oniginal) The demodulation device as described in claim 65, wherein
said channel estimating means divides the data sequence in the slots of said channel into a

pluality of data scquence seclions, selects pilot signals appropriate for calculating the channcl

cstimation value of ihe data in cach of the data sequence scetions, and calculates the channéL

estimation valuc of the data of cach of the dala sequence sections by weighting and averaging the

selected pilot signals.

Claim 67. (Previonsly Presented) The demodulation device as claimed in any
one of claims 53, 54 or 62, wherein said pilot signals are contained jn a pilot channel that was

paraliel multiplexed topether with the data channel containing said data sequence.

Claim 68. (Original) The demodulation device as claimed in claim 67, wherein
said channel estimating means divides said data sequence into a plurality of dala sequence
QL((IOHS seleets pilot signals appropriate for calculating the channel estimation value of the data
in ¢ach'of the data sequence sections, and calculates the channel estimation value of the data in

such of the dala sequence sections by weighting and averaging the sclected pilot signals.

Claim 69, (Qriginal) A demodulation method comprising:

\

the step of obtaining N picces of channel estimation valucs by time-weighling and

avetaging the pilot signals using N (N: natural number greater than or equal to 2) sets of weight

Sequoences;

the slep ol compensaling data sequence using cach of said channel cstimation values;
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the step of RAKE combining cach of the N scts of the data sequences afier said
conipensation; and
the reliability jndgment step of selccting one sct of the data scquences having the highest

rclinbility from among the N sels of the dala scquences after said RAKE combination.

Claim 70, (Original) A demodulation method comprising: -
tho step of oblyining N (N: natural number greater than or equal to 2) picces of channel
estimation values by time-weighting and averaging pilot signals using N sels of weight
sequences with respeet to a previously-determined number of frames of data sequence;
the step of compensating the data scquence using each of said channel estimation vahlxcs;
the step of RAKIZ combining each of N scts of the data scquences aller said
compensalion; and
the reliability judpment step of scleeting N’ (N: natural number; N°<N) sets of (he
weight sequences having high rehability from among said N sets of the data sequences afler said
) RARE combination and selecting one sct of data sequence having the highest reliability (rom
. among the N sets of the data scquences aller said RAKE combination,
wherein (he selection of said N’ scis of the weight sequences is conducted at regniar
; intervals, and throughout a period up to a time when said judgment of reliability is made next
time, with respeet 10 remaining part of the data scquence, in said step of cstimating the channel,
N’ picees of the channel estimation values arc obtained by time-weighting and averaging the data
sequence using the N° sets of the weight sequences; in said step of compensaling, the data
Tt sequence is compe n\:\lcd mmg lhc N’ picces of the channel estimation values; in said siep of the

* RAE combination, .mh ofﬂu, N’ scts of the dala scquences aller the compensation is RAKl
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+i+ combined; and in said relinbility judgment step, one set of the data sequence having the highest

relinbility is sclegted from among the N sets of the data sequences.

Claim 71, (Original) The domodulation method as claimed in claim 69 or 70,
wlicrein said reliability judgment step comprises the steps of:

error-coriection decoding the data scquence after said RAKE combination;

extracting CRC bits added to said data sequence;

decoding the CRC with respect to said data scquence;

deteeting the presence or absence of & frame error based on said demodulation result of

P he CRC

sclecting the weight scquence having high reliability and the data sequence that is
+ demodulated using the weight sequence so selected based on said counting result of the framwe

CITOTS,

Claim 72, (Original) The demodulation method as claimed in claim 69 or 70,
wherein said reliability judgment step comprises the steps of:

crror-correction decoding the duta scquence afier said RAKE combination:

cxtracting likelihood information ealculated when perfomiing crror-correction dccodin;';

+ of ench of the data sequence;

averaging said extracted likelihood information for a previously-determined measuring

S e and
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sclecting the weight scquence having high rcliability and the data sequence that :is
demodulated using the weight scquence so selected based on said averaged likelihood
information,

Claim 73, (Original) The demodulation method as claimed in claim 69 or 70,
wherein said reliabilily judgment step comprises the steps of:

calculating eleciric power of each of the data sequences after said RAKE combination;

averaging the calculation result of said clectric power for a previously-dotermined
“measuriny tine; and

scleeting the weight sequence having high reliability and the data scquence that js

-demodulaled using the weight sequence so selected based on said averaged clectric power.

Claim 74, (Original) The demodutation micthod as claimed in claim 69 or 76;
wherein said reliability judgment step comprises the steps of’
. calculaling a signal-to-noise ratio of cach of the data scquences afler said i{AI(IE
combinalion;
averaging the calenlation result of said signal-to-noise ratios for a previously-determined
measuring time; and
selecting the weight sequence having high reliability and the data sequence thal is

demnddulated using the weight sequence so sclected based on said averaged signal-to-noise ratio,

Claim 75. (Original) The demodulation method as claimed in claim 69 or 70,
© - wherein said reliabilily judgment step comprises the sleps of
Page 27 o' 34
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performing  error-correction  decoding of the data scquences  afler said RAKE
conibination;
extracling CRC bits added to said data scquence;
decoding the CRC with respect to sajd data sequencc;
deteeting the presence or absence of a frame crror based on said decoding result of the
CRC,
counting said number of the frame crrors in a previously-dctermincd measuring lim_e;
exlracting likelihood infonnation that is calculated when performing crror-correction d
' decoding of cach of tho data sequences;
+ averaging said extracted likelihood information for a previously-determined measuring
time; and
sclecting the weight scquence having high reliability and the data sequence that is
denliodulated using the weight sequence so selected based on said measured nunber of the frame

errois of the phurality of the data scquences and said averaged likelihood information.

Claiim 70. (Oniginal) The demodulation method as claimed in cither of claim 69
- or 70, whercin said relisbility judgment slep comprises the steps of:
cnor-carrection decoding said data scquences after said RAKLE combination;
extracting CRC bits added 1o said data sequence;
decading the CRC with respect o said data scquence,
deteeling the preseice or-absence of a frame error based on the dccoding result of said
OR(Y

counling the number ol said frame errors in a previously-detennined measuring timg;
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calculating clectric power of each of received data scquences after said RAKE
combination;

averaging the calculalion result of said clectric power for a previously-determined
measuring fime; and

scleeting the weight sequence having high reliability and the data scquence that is
demodulated using the weight scquence so sclected based on said number of frame crrors and

saitk averaged electric power.

Claim 77. (Original) The demodulation method of as claimed in ¢laim 69 or 70,
wheycin said reliability judgment step compriscs the steps of:

error-correction decoding siid data sequences after said RAKE combination;

extracting CRC bils adided to said data sequence;

decoding the CRC with respect to said dala scquence;

detecting the presence or absence of a frame crror based on the dccoding result of said.
CR(C,

counting the number of said frame crrors in a previously-determined measuring timc';

caleulating o signal-to-noisc ratio of cach of the data sequences afler said RAKE

conhination;

averaging calculation resull of said signal-to-noise ratios for a previously-determined

measuring time; and

sclecting the weight sequence having a high rcliability and the data scquence that is

dumodutaiud will the Weight sequence so sclected based on the number of said framc crrors and -

said averaged signal-ta-noise ratio.
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Claim 78. {(Original) A demodulation method comprising the steps of:

wetghting and averaging pilot signals using a plurality of weight scquences to obtain a
Plurality of channel estimation values;

deriving a plurality of demodulated data sequences from a data sequence using said
phucality of channel estimation values; and

sclecting one output data sequence by making judgment of rcliability of said plurality o.‘f

demodulated data.

Claim 79, (Original) The demodulation method as claimed in claim 78, wherein,
; based on the judgment result of rcliability of said plurality of demodulated data scquences, a
predetermined nuinber of weight sequences are sclected from among said pluralily of wcighi

scquences, and after the seleglion, demodulation through the use of only the sclected weight

sequences s performed.

Claim 80. (Previously Presented) The demodulation method as claimed in any
one ol claims 69, 70 or 78, wherein said pilot signals are time multiplexed into a control channcl
that is parallel multiplexed together with the data channel in which said data scquence is

! contained.

Claim 8]. (Previously Presented) The demodulation method as ¢laimed in any'
» - one of claiins 69, 70 oc 78, whercin soid pilot signals are time multiplexed into onc channcl

togethier with said data sequence,
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Claim 82, (Original) The demodulation method as claimed in claim 81, whcrein.
saidl step of estimating a channel divides said data scquence in the slots of said channel into o
plurality of data scquence sections, sclects pilot signals appropriate for calculaling the channc)
cstimation value of the data of cach of the data scquence scelions, and calculates a channel
estimation value of the data of each of the data sequence sections by weighting and averaging the

ot

selected pilot signals.

Claim 83. (Previonsly Presented) The demodulation method as claimed in aiy
onc of claims 69, 70 or 78, wherein said pilot signals are contained in a pilot channcl that was

patullel multiplexed together with the data channel conlaining said data sequence,

Claim 84, (Original) The demodulation method as claimed in claim 83, wherein
said step of cstimating a channel divides said data sequence into a plurality of data sequence
scetions, sclecls pilot signals appropriate for calculating the channel estimation value of the dati
in cach of the data sequence sections, and caleulates the channcl estimation value of the data of

cach of the data scquence scetions by weighting and averaging the sclected pilot signals.
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